Peroxidation of a specific tryptophan of metmyoglobin by hydrogen peroxide.
Globin-centered radicals at tyrosine and tryptophan residues and a peroxyl radical at an unknown location have been reported previously as products of the reaction of metmyoglobin with hydrogen peroxide. The peroxyl radical is shown here to be localized on tryptophan through the use of recombinant sperm whale myoglobin labeled with 13C at the indole ring C-3. Peroxyl radical formation was not prevented by site-directed mutations that replaced all three tyrosines, the distal histidine, or tryptophan 7 with non-oxidizable residues. In contrast, mutation of tryptophan 14 prevents peroxyl radical formation, implicating tryptophan 14 as the specific site of the peroxidation.